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(54) YCTPOflCTBO fl/lfl PACUIHPEHH51 
CKBAXMH 

(57) H3o6peTeHne otmocmtc* k ropwoA npoM- 

TM M CTpOMTe/lbCTBy M M.6. MCnOilb30a8HO A** 

COOpyxeHua CKBdXMH noA npewmrrBMflMM 
•car c oAHOBpeMeHHoft npouiaAxoA wwcyxa 
unw Tpy6onpoBOAa, Tax m 6ea npouiaAKM. 



Ueilb - nOBUUI6HM6 HdAeKHOCTM pa6oTU. Yct- 

podcTBO coAepxurr Tpy6y-/iMAep fT/1) 1, icoxyx 

(10 9, npMBOAHoA Bail 2 m pa6oMMfl opraH (PO). 

ilOCilGAHMA BblflO/lMGH B BMA6 KOHMHOCKOfO 

pacieaTUBaioiuero MoxaHH3Md. Ha tueflicax skc- 
ueHTpmcoBoro Baiia 3 wrroporo pacnonoxeHu 

K0HMH6CKM6 KaTKH 5. flpOAOflbHfaie OCM KBTKOB 

5 pacno/ioxeHbi noA yriioM k ocm PO. Bait 2 
CKpeiuieH c PO m pa 3M emeu c 803moxhoctWio 

apatU6HH5l B Til 1 M/IM B K9. OAHM K0H6U PO 
COeAHHOH C B03MOXHOCTblO BpaiA6HM5l 171 1 M 

APyrofl -cK9. Pe6pa 10 pacno/ioxeHM cmm- 

MGTpMMHO OTHOCMTO/lbHO OCM PO, M MX KOHl|U 

aaxpen/ieHu Ha Hapy*Hux noaepxHocrnx Til 
1 m K9. npM BpameHMM Ba/ia 3 Bpauiaerc* m PO, 
a ero nana* 5 oSwrrMBaioTca no aa6oio pactuM* 

P596MOA CfcB&KMHU, npOWSBOA* yflilOTHBHMO 

rpynra b paAMdAbHOM Hanpaa/ieMMM. Ilpn 
serpens c sanyHOM pe6pa 10 BAasiiMBaiOT ero 
b rpyHT MiiM paapyujatpr. 3 m/i. . 





I 




Wutl 



BEST AVAILABLE COPY 



3 1698413 4 

MaoOpereKVie otHOc»rc* * ropnoA npo- ycrpo^TBO Afl» pacujMpeHMB CKBaxMH 

MUUJneHHOCTM H CTpOtfTCH bCTBV M MOXBT 6«Tb pa6OT80T Cfl0AyK>UU«M 06pa3OM. 

^no^oS^ An-VoopyKCHHi ckbbxhh no A pafionero m 13 c noMombio fir 

npcnsucTBHflMM, KdK c OflHOBpeMeMHOft npo- pOBoro CTBMica 11 npo6ypMBaeTC» rwoHepnaa 

khbakoA xoxyxa win Tpy6onpoBona. Tax m 6ea 5 cxeaxMHa ao ewxoAa Tpyfiu-nMAepa 1 Ha no- 

nooK/iaAKH BcpxMOCTb b npneMHOM kot/iosbho (ne noxa- 

* 3aH).KitoHuyTpy6u-/iMAepalBMecTo0ypO8oft. 

Uenb M3o6pereHi«i - noBwuieHwe HaAex- nwiOBKM npwcoeAHHJiiOT wMBOHrapHyio cex- 

Mocmpa6om Umk> 14. k KOHuy coxumm IS.npMCoeAMHaioT 

Ha 4wr.1 noxaaana cxeMa CTpowTenbCTBa 1 0 xoxcyx 9, no/wepxMBaeMw« TpyCoyioiaAMmca- 

IcpMBO/WHeftMOft CKBBXMHbl C OAHOBpCMBHHOft MM. 33TCM BKflKWaWT npMBOA BpaiUeHM* 6ypO« 

npox/iaAxoA TpyfionpoBOAe: Ha 4>Mr.2 - ycT- soro ctbhkb 11. kotopua. npwBOAMT bo 
poftc .-bo. npOAWbHwa paape3: na <>Mr.3 - pa3- epameHwe npMBOAMoA Ban 2 m KMHBMauwecxM 

pe3 A-A na $Mr.2. - cogamhbh h m A c hmm Ban 3 pafiosero opraHa. 

YCTpoACTBO A** paCUJMpCHMSI CKBdXCMH 15 fTpM.BpaUieHMM BBilB 3 X8TXM 5 OOltOTWBaiOTCJI 

coAepKWT TpyfiynMAep 1 . b kotopo A ycTaHOB- no 3a6ow pacuiMpiieMoA ckbbxmhu, npouaso- 

nen Na npoMexyTOMHWx onopax(He noxa33Hw) a* yniioTMeMwe rpyirra b paAManbHOM Hanpae- 

c bosmoxhoctmo BpameHM* npMBOAHOA Ban 2. iieMMM, ocymecTBJiim n poTac km sa hmo 3a C060A 

PatfcwMA opran BwnonHen b bmao pacxaniBa- 20 xoxyxa 9. B ciiy«ae neofixoAMMOCTM AononHH- 

IQlUerO M6X3HM3M3 C 3KCU6HTpMK0BblH B3J10M TC/lbHOe yCMflMe AA» npOTBCXMBaHMB KOXCyXd 9 , 

3, Ha uieAxax 4 wroporo pacno/io;xeHU kohm- • moxho co3Aaaarb noAaTMMXoM 6ypoaoro 

qecxne kbtkh 5. nooAO/ibHwe ocm cvfMMBTpMM cranxa 11, kotopuA nepeAaei ycM/iiio nepe3 

pacnonoxenu noA yrnoM 1-6° '* npOAOflbnoA Tpy6y-/iMAep 1 n pefipa 10 xoxyxy 9. npn stom 

ocm pa60M6ro opraHa tbkmm o6pa30M. WMipw 25 patkwwA opraM pa3rpyxen ot oceBUx ycM/iwA 

BpameHMM aana 3 kbtkm 5 RdTsiTCii 8 3a6oe noAaiMMica fiypOBoro CTdHica 11. npw BCTpeie 

CKBaxcMHu no cnwpanw Boxpyr npoAO/ibHofl p36oMeroopraHa.HanpnMep.CBajtyMOM kbtkm 

ocm. YKaaaHHuA yro/i onpeAe/i*er war xanca 5 5 ba3b/iwb3jot ero b rpynr, earn hO3B0n»i0T 

-noAaMyero3dOAMMo6opoTBOKpyrnpo A onb- pa3Mepw Ba/tyna. Echm pa3Mepu aanyiia He 

hoA ocm pafionero opraHa. Oamh xoneu Ba/ia 3 30 no3Bo/i5iK>T xancaH 5 BAaBMTb ero b rpymr. to 

KMHeMaTMMeCKM C8H3aH C npMBOAMUM B3UOM BO B33MM0AeACTBM6 8CiynaK)T pe6pd 10, KOTO" 

2 t HanpMMep, nocpeACTBOM My<t>TU 6 m ycTa- pue npeAOxpannioT k8tkm 5 m eecb pafiOMMA 

HoaneH c so3MOXHOCTbio BpameHMfl na noA- opran ot no/iOMox. flpM btom paccronHMe 

ujMnHMKOBOA onope 7 OTHOCMTe/ibMO MexAy cocoahmmm pe6paMM 10 no nepMMBTpy 

Tpy6«-iiMAepa 1. ApyroA KOHeu eana 3 ycTa- 35 p46osero opraHa onpeAeiuteTC* pacMOTHUM 

HoaneH c B03MOXHOCTMO Bp3tA6HMA b onope nyTeM c yMOTOM xapdKTepMCTMKM rpyHTa, AMa- 

8 aha pafiosero opraHa, Koropasi pacnonoxce- MeTpa pacutMpneMoA cxaaxcMHu, yriia Konyc- 
Hd BMyrpM npoxnaAuaaeMoro xoxcyxa 9. Tpy- hoctm kbtkob 5 m mx KO/i*secTBa. Pefipa 10 
6a*iiMAep 1 m xoxcyx 9 coeAMHenu mbxcay aocnpMHMMaiOT na cefia M3rM6aioiAMA mo- 
cofioA pe6paMM 10. kotopwb pacncwioxeMu 40 mcht, bo3hmk3ioiamA npn BnMcuaaHMM cmcto- 
CMMMeTpMMMO OTHOCMTeilbHO npoAonbHoA ocm mm Tpy6a-iiMAOp 1-Koxtyx 9 b aaAaHHym 
pafiOMero opraHa m oxBamaaiOT pafiOMMA op- KpMBoitMHeAHyto TpaerropMio, npeAOxpanjm 
rflH. KaxcAoe pe6pb 10 oahmm kohuom 3axpen* ot yxa3aHHux narpy30K pafioMMA opran, hto 
neno. nanpMMep. c noMotqbio ceapxM Ha AonoiiHHTenbHO noBuutaer naAexcHocrb ero 
* BHCUiHeA 6OKO80A noaepxHOCTM Tpy6ti-nMAe- 45 pa6oTbi. 

pa 1 , a ApyrMM kohuom — Ha BHeuine A 6okoboA npn pacuiMpeHMM ckbbxcmhm 6ea npo- 

noBepxHOCTM Koxyxa 9. AMdMeTp KOHMHecxMx KiiaAKM KONcyxa 9 ycTpoAcTBO pa6oTaer ana/io- 
KaTKOB5pacKaniBaiotueroMexaHM3MayBe^M- rnnHo. B 3tom cnynae xoxcyx 9 He 

HMB86TCA OT Tpyfifct-AMABpa K KOXCyxy 9. flpM- npMCOe A MH»lOT K MHBBHTapHOA CBKI4MM 15 M 

boahoA bm 2 npMBOAMTcn bo BpaiuBHMQ ot 50 noaieAH*ft npM nepeMetueHMM ycrpoACTsa b 
CypoBoro craHxa 11, kotopua ycraHoaneH c rpyHTe BunonHner ponb cTafiMnMsaropa na- 
B03M6xHOCTbionepeMetueHMf«nopaMe12.yc- npaB/ieHMn paciiiMpeHMii. Ctb 6m/i M3a umm na- 
TaHOBneHHOM a pa6046M kOT/ioBane 13.Kcucyx npaa/ieHMii pacuiMpneMofl ckbbxhmw 

9 moxbt noAAepxMBarbc* Wa aecy c no- cnocoCcrByeT Taoxe m nanm** pefiep 10, B 
Motubio, nanpMMep. TpyfioyxiiaAMMKOB (ho no- 55 ashhom oiynae BK/ixweHMe npMBOAd noAarvM- 

■ KBSdHwi * Ka GypOBOrO CTdHXa 11 MOXHO HO npOM3BO; 

YCTpOACTBO AAA paCUtMpeHM* CXBaxCMH AMTb. 
MOXBT MM0Tb MHB6HT8pHUe COXUMM 14 M 15, OopMyflB M306peT6HMB 

COeAMHOHHUB COOTBeTCTBeH HO C TpyfiOA-JIM- YCTpOACTBO A«» paCUIMpeHMII CKBaXMH, 

AepoM 1 M c coxyxoM 9. HanpMMep, c no- Bmiwaiomee Tpy6y-/iMAep. xoxcyx, pafiOMMA 
MOtuvio cmapKM. opran, oamh kohbu Karoporo coeAMnen c Tpy- 
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Coft-AtuepoM. a Apy m« - c xoacyxOM c bos- 

MOXHOCTbtO BpameHMH. M npMBOAKO* Bail. 

10 ui e « c a tcm. hto. c ueiifco noBMiueHMn 5 
MBflexHOcni b pa6oTB. pb6omw« opraH aunon- 
H6H b BMAe ROHMMOCKoro pa«aTWBaiomero 

M6X8HH3M8 C 3KCU8HTPMKOBUM 8B/I0M M C KO- 
HHM6CKMMM K8TK8MM. yCT8HOB)1BHMMMM H8 



3KCUBHTpHK0B0M B8Hy. M npQAOilfcHMB OCM K0- 

Topux pacnofloxeHu nofl yrnon k npoAOnwHOft 
ocm paCosoro oprana, npM stom yctpoflcrao 
CHaOmeMO pe6paMM. cmmmbtpwho paenwfr: 

X6HHUMM OTHOCHTWlkHO npOAOflbHOW OCH pt- 

6osero opraHa. komuu noropux saxpanjfeHii 

N8 HBpy*HMX nOBepXMOCWX Tpy6U-<IMA«pB •» 

Koxcyxa« 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 



2 

The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 

Pipe 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section; Fig. 3 shows the A — A section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1 . The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1 , and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 11 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 



1698413 
S 



the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that y with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 
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